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Description 

BACKGROUND  OF  THE  INVENTION 

1  .  Field  of  the  Invention 

The  present  invention  relates  to  fluid  pressure 
transmitters.  More  specifically,  the  present  inven- 
tion  is  directed  to  a  structure  for  a  fluid  pressure 
transmitter. 

SUMMARY  OF  THE  INVENTION 

An  object  of  the  present  invention  is  to  provide 
an  improved  fluid  pressure  transmitter  including  a 
plurality  of  co-fired  ceramic  layers  providing  fluid 
passages  therethrough  while  affording  a  support  for 
barrier  diaphragms  located  between  the  fluid  pas- 
sages  and  externally  applied  high  and  low  pressure 
input  fluids  and  a  pressure  responsive  sensor  sup- 
ported  by  the  ceramic  structure  and  exposed  to  the 
high  and  low  pressure  input  fluids  through  the  fluid 
passages  in  the  ceramic  layers. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

A  better  understanding  of  the  present  invention 
may  be  had  when  the  following  detailed  description 
is  read  is  connection  with  the  accompanying  draw- 
ings,  in  which: 

Fig.  1  is  a  cross-sectional  illustration  of  a  pres- 
sure  transmitter  assembly  embodying  a  first  ex- 
ample  of  the  present  invention, 
Fig.  2  is  a  cross-sectional  illustration  of  a  pres- 
sure  transmitter  assembly  embodying  a  second 
example  of  the  present  invention  and 
Fig.  3  is  a  cross-sectional  illustration  of  a  fluid 
pressure  transmitter  assembly  embodying  a 
third  example  of  the  present  invention. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENT 

Referring  to  Fig.  1  in  more  detail,  there  is 
shown  a  first  example  of  a  pressure  transmitter 
embodying  the  present  invention  and  having  a 
housing  assembly  1  including  a  shell  2  arranged  to 
provide  a  support  for  a  layered  ceramic  assembly 
identified  as  a  meter  body  4.  The  ceramic  meter 
body  4  is  shown  in  Fig.  1  as  including  three  ce- 
ramic  layers  5,6,7  which  are  arranged  to  provide 
respective  functions.  An  innermost  first  layer  5  is 
arranged  to  support  an  electronic  circuit  board 
which  may  advantageously  be  in  the  form  of  a 
fourth  ceramic  layer  8  having  surface  mount  elec- 
tronic  components  9  mounted  thereon.  The  circuit 
board  layer  8  may  be  attached  to  the  adjacent  first 
meter  body  layer  5  by  any  suitable  means  to 

provide  a  fluid-tight  interface  therewith,  e.g.,  epoxy 
bonding.  On  the  other  hand,  the  circuit  board  layer 
8  may  also  be  bonded  to  the  layer  5  by  a  co-firing 
process  used  to  bond  to  the  layers  5,6,7  as  dis- 

5  cussed  hereinafter.  In  such  a  bonding  procedure, 
the  layer  8  would  be  included  in  the  co-firing 
process,  and  the  electronic  components  9  would 
subsequently  be  mounted  on  the  layer  8.  The  layer 
8  in  either  case  provides  a  capability  for  fluid 

io  passages  extending  between  the  layer  8  and  the 
adjacent  ceramic  layer  5.  The  innermost  layer  5 
also  provides  fluid  passages  and  a  support  for  a 
pressure  sensor  10  attached  with  a  fluid-tight  con- 
nection  across  an  outer  end  of  a  tube  12  passing 

75  through  the  layer  5.  The  sensor  10  may  be  any 
suitable  well-known  transducer,  e.g.,  a  piezoresis- 
tive  type,  which  have  found  widespread  use  in 
pressure  sensing.  Electrical  connections  to  the  sen- 
sor  10  can  be  provided  by  any  suitable  well-known 

20  means,  such  connections  have  been  omitted  from 
the  illustration  for  the  sake  of  clarity. 

A  cap  14  is  arranged  across  the  transducer  10 
to  provide  a  fluid  volume  thereacross  and  is  at- 
tached,  e.g.,  soldered,  epoxy  bonded,  etc.,  to  the 

25  circuit  board  8  to  provide  a  fluid-tight  seal  for 
retaining  a  fluid  within  the  cap  14.  The  layered 
assembly  5,  6,  7  and  8  is  arranged  within  a  first 
open  end  15  of  the  shell  2  to  rest  on  an  internal 
annular  step  16  extending  inwardly  from  an  inner 

30  wall  17  within  the  shell  2.  The  step  16  longitudinally 
terminates  at  a  transverse  internal  divider  18  within 
the  shell  2.  The  divider  18  is  provided  with  a  pair  of 
parallel  holes  20,22  to  allow  passage  of  electrical 
connecting  wires  24,26,  respectively,  to  pass 

35  through  the  divider  18.  The  wires  24,26  are  used  to 
provide  electrical  connections  to  the  printed  circuit 
board  8.  A  terminal  block  28  is  located  on  the  other 
side  of  the  divider  18  from  the  printed  circuit  board 
8  and  is  attached  by  any  suitable  means  to  the 

40  divider  18,  e.g.,  integral  studs  30  extending  out- 
wardly  from  the  divider  18.  The  terminal  board  28 
provides  a  mounting  means  for  screw-type  termi- 
nals  32  thereon  for  enabling  external  wiring  con- 
necting  the  pressure  transmitter  to  associated 

45  equipment  to  be  connected  to  the  connecting  wires 
24,26.  An  opening  34  is  provided  through  the  shell 
2  adjacent  to  the  terminals  32  and  may  be  used  for 
attaching  an  electrical  wire  conduit  or  similar  fitting 
to  the  shell  1.  A  cover  36  is  attached  across  a 

50  second  open  end  37  of  the  shell  1  by  screws  38  to 
provide  protection  for  the  wiring  and  terminals  32 
within  the  shell  2. 

A  so-called  process  head  40  is  arranged 
across  the  meter  body  4  and  is  sealed  thereto  by 

55  any  suitable  means,  e.g.,  seal  rings  42  projecting 
from  respective  annular  recesses  43  in  the  head  40 
and  contacting  the  outermost  layer  7.  The  out- 
ermost  layer  7  of  the  meter  body  4  is  provided  with 
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two  concave  surfaces  44,46  radially  displaced  on 
respective  sides  of  a  transverse  axis  of  the  layer  7. 
A  first  barrier  diaphragm  48  is  located  across  a  first 
concave  surface  44  and  a  second  barrier  dia- 
phragm  50  is  located  across  a  second  concave 
surface  46.  The  peripheral  edges  of  the  dia- 
phragms  48  and  50  are  captured  between  the  outer 
layer  7  and  the  process  head  40  to  provide  a  fluid- 
tight  seal  therebetween  which  may  be  aided  by  the 
seal  rings  42.  A  first  process  fluid  inlet  conduit  52 
is  provided  through  the  process  head  40  to  enable 
a  first  input  fluid,  e.g.,  a  high  pressure  fluid,  to  be 
applied  to  one  side  of  the  first  diaphragm  48.  A 
second  process  fluid  inlet  conduit  54  is  provided 
through  the  process  head  40  and  is  radially  dis- 
placed  from  the  first  opening  52  and  is  used  to 
provide  a  fluid  passage  to  one  side  of  the  second 
diaphragm  48  for  a  second  process  fluid,  e.g.,  a 
low  pressure  fluid. 

The  layers  5,6,7,8  of  the  process  head  40  are 
provided  with  fluid  passages  either  extending 
through  a  layer  or  along  a  surface  of  a  layer  to 
provide  fluid  channels  for  so-called  fill  fluids  which 
are  used  within  the  transmitter  assembly  to  trans- 
mit  fluid  pressures  from  the  diaphragms  48,50  to 
the  sensor  10.  Specifically,  a  first  fill  fluid  transmits 
a  fluid  pressure  from  the  first  diaphragm  48  to  one 
side  of  the  sensor  10,  and  a  second  fill  fluid  trans- 
mits  a  fluid  pressure  from  the  second  diaphragm 
50  to  the  other,  or  second,  side  of  the  sensor  10. 
The  two  fill  fluids  are  isolated  from  each  other  and 
are  disposed  in  respective  fluid  passages  extend- 
ing  between  the  diaphragms  48,50  and  the  sensor 
10.  Thus,  a  first  fluid  duct  56  is  provided  through 
the  layers  of  the  meter  body  4  to  provide  a  fluid 
passage  from  the  other  side  of  the  first  diaphragm 
48  from  the  first  input  conduit  52  to  the  underside 
of  the  printed  circuit  board  8.  Specifically,  the  fluid 
duct  56  includes  a  serial  arrangement  of  a  first  hole 
56A  through  the  outer  layer  7,  a  second  hole  56B 
through  the  middle  layer  6  and  a  third  hole  56C 
through  the  inner  layer  5.  The  holes  56A,B,C  are 
axially  aligned  and  are  formed  within  the  layers 
5,6,7  by  any  suitable  technique,  e.g.,  molding,  prior 
to  the  co-firing  of  the  layers  5,6,7  to  produce  the 
fluid-tight  ceramic  meter  body  4.  The  third  hole 
56C  terminates  in  a  first  longitudinal  groove  58  on 
an  outer  surface  of  the  inner  layer  5  and  under  the 
circuit  board  layer  8  to  connect  the  first  duct  56  to 
a  fluid  passage  59  provided  along  the  side  of  the 
tube  12  and  extending  into  the  volume  defined  by 
the  cover  14  above  the  transducer  10.  Thus,  a  fluid 
passage  is  established  from  the  inside  surface  of 
the  first  diaphragm  48  through  the  layers  5,6,7,8  of 
the  meter  body  4  to  one  side  of  the  sensor  10. 
This  fluid  passage  is  filled  with  a  first  fill  fluid. 

A  third  fluid  duct  60  defined  by  a  hole  through 
the  layer  7  is  provided  from  the  other  side  of  the 

second  diaphragm  50  from  the  second  input  fluid 
conduit  54  through  the  layer  7  of  the  meter  body  4. 
The  third  duct  60  terminates  in  a  second  longitudi- 
nal  groove  62  on  a  surface  of  the  layer  7  facing  the 

5  center  layer  6.  The  second  groove  62  is  arranged 
to  connect  the  third  fluid  duct  60  to  a  fourth  fluid 
duct  64  defined  by  a  hole  extending  through  the 
center  layer  6  of  the  meter  body  4  axially  aligned 
with  the  central  bore  of  the  tube  12  supporting  the 

io  sensor  10.  Thus,  a  fluid  passage  is  established 
from  the  inside  surface  of  the  second  diaphragm 
48  through  the  second  and  third  layers  6,7  of  the 
meter  body  4  to  the  other  side  of  the  sensor  10. 
This  latter  fluid  passage  is  filled  with  a  second  fill 

is  fluid.  The  volumes  defined  between  the  first  and 
second  diaphragms  48,50  and  the  first  and  second 
concave  surfaces  44,46  as  well  as  the  internal 
volume  defined  by  the  cup  14  or  the  internal  bore 
of  the  tube  12  are  also  filled  with  respective  ones 

20  of  the  first  and  second  fill  fluids  for  the  purpose  of 
transmitting  movements  of  the  diaphragms  44,48  to 
the  sensor  10. 

The  process  head  40  and  the  meter  body  4  are 
attached  to  the  step  16  of  the  shell  2  by  any 

25  suitable  means  such  as  bolts  66  passing  through 
the  process  head  40  and  the  meter  body  4  and 
through  the  step  16  and  the  divider  18.  A  threaded 
inner  end  of  each  of  the  bolts  66  which  emerge  on 
the  other  side  of  the  divider  18  from  the  meter 

30  body  4  is  secured  to  the  divider  18  by  lockwasher 
68  and  nut  70.  Thus,  the  assembly  is  rigidly  as- 
sembled  into  a  cohesive  pressure  transmitter  for 
subsequent  mounting  and  connection  to  process 
fluids  via  the  input  conduits  52,54. 

35  The  internal  fluid  passages  within  the  meter 
body  4  as  well  as  the  fill  fluid  volumes  provided  by 
the  concave  surfaces  44,46  for  accommodating 
movements  of  the  diaphragms  48,50  are  preferably 
molded  into  the  ceramic  layer  elements  5,6,7  prior 

40  to  a  firing  of  these  elements.  A  subsequent  co- 
firing  of  the  ceramic  layers  produces  a  fluid-tight 
meter  body  assembly  4  which  is  advantageously 
incorporated  as  described  above  to  provide  a  pres- 
sure  transmitter  using  the  sensor  10  and  the  elec- 

45  tronics  on  the  printed  circuit  board  8  to  provide 
electrical  signal  representative  of  sensed  differen- 
tial  pressures.  The  various  fluid-tight  connections 
external  of  the  meter  body  4  may  be  established 
by  soldering  or  epoxy  bonding  to  form  the  pres- 

50  sure  containment  particularly  for  the  high  pressure 
side  of  the  fill  fluid,  e.g.,  the  attachment  of  the  cup 
14. 

In  Fig.  2,  there  is  shown  a  second  embodiment 
of  the  present  invention  including  four  ceramic  lay- 

55  ers  and  a  circuit  board  layer  5  forming  a  meter 
body  4A  forming  a  housing  for  a  so-called  overload 
diaphragm  70  captured  between  a  second  and  a 
third  layer  72  and  74  for  protecting  the  sensor  10 
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from  an  excessive  input  pressure.  Adjacent  con- 
cave  surfaces  76,78  are  provided  in  the  second 
and  third  layers  72,74  respectively,  facing  the  dia- 
phragm  70  to  provide  corresponding  internal  fill 
fluid  volumes  for  accommodating  an  overload,  i.e., 
abnormal,  pressure  induced  movement  of  the  dia- 
phragm  70.  A  first  fluid  duct  79  is  provided  by  a 
hole  through  a  fourth  outer  layer  7A  to  provide  a 
fluid  passage  from  the  volume  defined  between  the 
first  diaphragm  48  and  the  adjacent  concave  sur- 
face  44  in  outer  layer  7A  to  a  second  fluid  duct  80 
defined  by  a  hole  through  the  third  layer  74.  The 
second  duct  80  is  axially  aligned  with  the  first  duct 
79  and  terminates  at  a  first  concave  surface  78  in 
the  third  layer  74  to  provide  a  fluid  passage  to  a 
volume  81  defined  between  the  first  concave  sur- 
face  78  and  the  overload  diaphragm  70.  A  first 
longitudinal  groove  82  is  provided  in  a  surface  of  a 
third  layer  74  extending  from  a  peripheral  edge  of 
the  concave  surface  78  to  a  point  beyond  the 
peripheral  edge  of  the  overload  diaphragm  70.  A 
third  duct  84  is  provided  by  a  hole  through  the 
second  layer  72  between  the  outer  end  of  the  first 
groove  82  and  a  fourth  duct  86  extending  through  a 
first  layer  5A  and  axially  aligned  with  the  third  duct 
84.  The  fourth  duct  86  terminates  at  one  end  of  a 
second  groove  88  in  an  outer  surface  of  the  first 
layer  5A  beneath  the  circuit  board  8.  The  second 
groove  88  extends  between  the  fourth  duct  86  and 
the  fluid  passage  provided  along  the  tube  12.  Thus, 
a  fluid  passage  is  provided  between  the  volume 
defined  between  the  diaphragm  48  and  the  con- 
cave  surface  44,  the  volume  81,  the  volume  de- 
fined  beneath  the  cup  14  and  one  side  of  the 
sensor  10. 

A  fifth  fluid  duct  89  is  provided  by  a  hole 
through  the  outermost  layer  7A  of  the  meter  body 
4A  to  connect  the  volume  defined  between  the 
concave  surface  46  and  the  diaphragm  50  to  a 
sixth  fluid  duct  90  extending  through  the  third  layer 
74  and  located  beyond  the  peripheral  edge  of  the 
overload  diaphragm  70  to  a  third  groove  92  on  the 
surface  of  the  second  layer  74.  The  third  groove  92 
terminates  on  the  other  side  of  the  overload  dia- 
phragm  70  from  the  volume  81,  i.e.,  within  a  vol- 
ume  93  defined  between  the  overload  diaphragm 
70  and  the  concave  surface  76.  The  volume  93  is 
provided  with  an  exit  hole  94  on  the  concave 
surface  76  axially  aligned  with  the  center  bore  of 
the  tube  12.  Thus,  a  fluid  path  from  the  volume 
defined  beneath  the  first  diaphragm  48  is  provided 
through  the  fluid  passages  79,80  to  one  side  of  the 
overload  diaphragm  70  and  through  the  fluid  pas- 
sages  82,  84,  86  and  88  to  one  side  of  the  sensor 
10.  Similarly,  a  fluid  path  from  the  volume  defined 
beneath  the  second  diaphragm  50  is  provided 
through  fluid  passages  89,  90  and  92  to  the  other 
side  of  the  overload  diaphragm  70  and  through  the 

exit  hole  94  and  the  center  bore  of  the  tube  12  to 
the  other  side  of  the  sensor  10.  Respective  fill 
fluids  are  provided  to  fill  the  aforesaid  fluid  paths 
as  described  above  with  respect  to  Fig.  1  whereby 

5  fluid  pressures  from  the  barrier  diaphragms  48,50 
are  communicated  to  respective  sides  of  the  over- 
load  diaphragm  70  and  respective  sides  of  the 
sensor  10.  The  remaining  elements  of  the  transmit- 
ter  shown  in  Fig.  2  are  similar  to  those  previously 

io  described  with  respect  to  Fig.  1  and  similar  refer- 
ence  numbers  have  been  used  in  Fig.  2. 

In  Fig.  3,  there  is  shown  a  third  embodiment  of 
the  present  invention  having  a  housing  assembly 
1B  wherein  the  concave  surfaces  44  and  46  de- 

15  scribed  above  with  respect  to  the  embodiment 
shown  in  Fig.  1  are  replaced  by  respective  con- 
voluted  surfaces  in  an  outermost  layer  7B  of  a 
meter  body  4B  while  the  diaphragms  48,50  are 
replaced  by  convoluted  barrier  diaphragms.  Spe- 

20  cifically,  a  first  convoluted  surface  96  replaces  con- 
cave  surface  44,  while  a  first  convoluted  diaphragm 
98  replaces  the  diaphragm  48.  Similarly,  a  second 
convoluted  surface  100  replaces  surface  46  and  a 
second  convoluted  diaphragm  102  replaces  the 

25  diaphragm  50.  The  convoluted  barrier  diaphragms 
98  and  102  are  arranged  to  match  the  convolutions 
in  the  adjacent  surfaces  96,100  whereby  the  sur- 
faces  96,100  provide  a  backup  for  the  barrier  dia- 
phragms  98,102  as  an  overload  mechanism.  The 

30  remaining  elements  of  the  pressure  transmitter 
shown  in  Fig.  3  are  similar  to  those  described 
above  with  respect  with  respect  to  Fig.  1  and 
similar  reference  numbers  have  been  used  in  Fig. 
3.  Further,  the  ceramic  meter  bodies  4A,  4B  shown 

35  in  Figs.  2  and  3  are  preferably  prepared  in  a 
manner  similar  to  that  previously  described  with 
respect  to  Fig.  1  utilizing  molding  and  co-firing  of 
the  ceramic  layers. 

Accordingly,  it  may  be  seen  that  there  has 
40  been  provided,  in  accordance  with  the  present  in- 

vention  an  improved  pressure  transmitter. 

Claims 

45  1.  A  pressure  transmitter  characterised  by  a  pres- 
sure  sensor  means  (10,  12)  for  providing  an 
output  signal  representative  of  a  differential 
pressure  applied  thereacross,  a  first  diaphragm 
means  (48)  for  developing  a  first  fluid  pressure 

50  representative  of  a  first  input  pressure  applied 
thereto,  a  second  diaphragm  means  (50)  for 
developing  a  second  fluid  pressure  representa- 
tive  of  a  second  input  pressure  applied  thereto 
and  multilayer  ceramic  means  (4)  between 

55  said  first  and  second  diaphragm  means  and 
said  sensor  means  for  directing  said  first  and 
second  fluid  pressures  to  said  sensor  means 
as  a  differential  pressure  thereacross. 

4 
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2.  A  pressure  transmitter  according  to  Claim  1  12. 
characterised  in  that  said  sensor  means  in- 
cludes  a  piezoresistive  sensor  (10)  and  a  tube 
(12)  attached  to  one  side  of  said  sensor  with  a 
fluid-tight  seal.  5 

3.  A  pressure  transmitter  according  to  Claim  1  or 
2  characterised  in  that  said  ceramic  means  (4) 
includes  three  co-fired  ceramic  layers  (5,  6,  7) 
having  pre-firing  fluid  passages  (56,  56A,  56B, 
58,  60,  62,  64)  moulded  therein. 

4.  A  pressure  transmitter  according  to  Claim  3 
characterised  in  that  said  fluid  passages  in- 
clude  holes  through  said  layers  and  grooves 
on  surfaces  of  said  layers. 

5.  A  pressure  transmitter  according  to  any  one  of 
the  preceding  Claims  characterised  in  that  said 
multilayer  ceramic  means  includes  a  pair  of 
concave  surfaces  (44,  46)  forming  respective 
fill  fluid  volumes  with  respective  ones  of  said 
first  and  second  diaphragm  means. 

6.  A  pressure  totter  according  to  Claim  5  charac- 
terised  in  that  said  concave  surfaces  have  a 
surface  configuration  matched  by  said  first  and 
second  diaphragm  means. 

7.  A  pressure  transmitter  according  to  Claim  6 
characterised  in  that  said  surface  configuration 
is  smooth. 

8.  A  pressure  transmitter  according  to  Claim  6 
characterised  in  that  said  surface  configuration 
is  convoluted. 

9.  A  pressure  transmitter  according  to  Claim  1  or 
2  characterised  in  that  said  ceramic  means 
(4a)  includes  four  co-fired  ceramic  layers  (5A, 
7A,  72,  74)  having  pre-firing  passages  and  a 
pair  of  facing  concave  surfaces  (76,  78)  mould- 
ed  therein  and  an  overload  diaphragm  (70) 
captured  between  said  concave  surfaces  to 
provide  a  fluid-tight  barrier  therebetween. 

10.  A  pressure  transmitter  according  to  Claim  9 
characterised  in  that  said  fluid  passages  in- 
clude  holes  through  said  layers  and  grooves 
on  surfaces  of  said  layers. 

11.  A  pressure  transmitter  according  to  Claim  9  or 
10  characterised  in  that  said  ceramic  means 
includes  a  second  pair  of  concave  surfaces 
(44,  46)  forming  respective  fill  fluid  volumes 
with  respective  ones  of  said  first  and  second 
diaphragm  means. 

12.  A  pressure  transmitter  according  to  Claim  11 
characterised  in  that  said  second  pair  of  con- 
cave  surfaces  have  a  surface  configuration 
matched  by  said  first  and  second  diaphragm 

5  means. 

13.  A  pressure  transmitter  according  to  any  one  of 
Claims  3  to  12  characterised  in  that  said  ce- 
ramic  means  includes  a  ceramic  circuit  board 

io  means  (8)  having  a  fluid-tight  bond  to  an  outer 
one  of  said  three  layers. 

14.  A  pressure  transmitter  according  to  any  one  of 
Claim  9  to  13  characterised  in  that  said  ce- 

15  ramie  means  includes  a  ceramic  circuit  board 
means  (8)  having  a  fluid-tight  bond  to  an  outer 
one  of  said  four  layers. 

Patentanspruche 
20 

1.  Druckwandler,  gekennzeichnet  durch  eine 
Druck-Sensorvorrichtung  (10,  12)  zur  Abgabe 
eines  Ausgangssignales  entsprechend  einem 
angelegten  Differentialdruck,  eine  erste  Mem- 

25  bran  (48)  zur  Bildung  eines  ersten  Fluiddruk- 
kes  entsprechend  einem  ersten  angelegten 
Eingangsdruck,  eine  zweite  Membran  (50)  zur 
Bildung  eines  zweiten  Fluiddruckes  entspre- 
chend  einem  zweiten  angelegten  Eingangs- 

30  druck  und  eine  Mehrschichtenkeramik  (4)  zwi- 
schen  der  ersten  und  zweiten  Membran  und 
der  Sensorvorrichtung,  urn  die  ersten  und 
zweiten  Fluiddrucke  zu  der  Sensorvorrichtung 
als  ein  daruber  anliegender  Differentialdruck  zu 

35  fuhren. 

2.  Druckwandler  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  dal3  die  Sensorvorrichtung  ei- 
nen  piezoresistiven  Sensor  (10)  und  ein  Rohr 

40  (12)  aufweist,  das  mit  einer  Seite  des  Sensors 
uber  eine  fluiddichte  Abdichtung  verbunden  ist. 

3.  Druckwandler  nach  Anspruch  1  oder  2,  da- 
durch  gekennzeichnet,  dal3  die  Keramik  (4) 

45  drei  zusammengebrannte  Keramikschichten  (5, 
6,  7)  mit  vor  dem  Brennen  darin  eingeformten 
Fluiddurchfuhrungen  (56,  56A,  56B,  58,  60,  62, 
64)  aufweist. 

50  4.  Druckwandler  nach  Anspruch  3,  dadurch  ge- 
kennzeichnet,  dal3  die  Fluiddurchfuhrungen 
Bohrungen  durch  die  Schichten  und  Nuten  auf 
den  Oberflachen  dieser  Schichten  aufweisen. 

55  5.  Druckwandler  nach  irgendeinem  der  vorange- 
henden  Anspruche,  dadurch  gekennzeich- 
net,  dal3  die  Mehrschichtenkeramik  ein  Paar 
von  konkaven  Oberflachen  (44,  46)  aufweist, 

5 
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die  entsprechende  Fluid-Fullvolumen  mit  den 
entsprechenden  ersten  und  zweiten  Membra- 
nen  bilden. 

6.  Druckwandler  nach  Anspruch  5,  dadurch  ge- 
kennzeichnet,  dal3  die  konkaven  Oberflachen 
eine  Oberflachenkonfiguration  aufweisen,  an 
die  sich  die  ersten  und  zweiten  Membranen 
anpassen. 

7.  Druckwandler  nach  Anspruch  6,  dadurch  ge- 
kennzeichnet,  dal3  die  Oberflachenkonfigura- 
tion  glatt  ist. 

8.  Druckwandler  nach  Anspruch  6,  dadurch  ge- 
kennzeichnet,  dal3  die  Oberflachenkonfigura- 
tion  gebogen  ist. 

9.  Druckwandler  nach  den  Anspruchen  1  oder  2, 
dadurch  gekennzeichnet,  dal3  die  Keramik 
(4a)  vier  zusammengebrannte  Keramikschich- 
ten  (5A,  7A,  72,  74)  mit  darin  vor  dem  Brennen 
eingeformten  Durchfuhrungen  und  einem  Paar 
darin  eingeformter  konkaver  Oberflachen  (76, 
78)  aufweist  und  dal3  eine  Uberlastungsmem- 
bran  (70)  zwischen  den  konkaven  Oberflachen 
eingespannt  ist,  urn  dazwischen  eine  fluiddich- 
te  Abgrenzung  vorzugeben. 

10.  Druckwandler  nach  Anspruch  9,  dadurch  ge- 
kennzeichnet,  dal3  die  Fluiddurchfuhrungen 
Bohrungen  durch  die  Schichten  und  Nuten  auf 
den  Oberflachen  dieser  Schichten  umfassen. 

11.  Druckwandler  nach  Anspruch  9  oder  10,  da- 
durch  gekennzeichnet,  dal3  die  Keramik  ein 
zweites  Paar  von  konkaven  Oberflachen  (44, 
46)  aufweist,  die  entsprechende  Fluid-Fullvolu- 
men  mit  den  entsprechenden  ersten  und  zwei- 
ten  Membranen  bilden. 

12.  Druckwandler  nach  Anspruch  11,  dadurch  ge- 
kennzeichnet,  dal3  das  zweite  Paar  von  kon- 
kaven  Oberflachen  eine  Oberflachenkonfigura- 
tion  aufweist,  an  die  sich  die  ersten  und  zwei- 
ten  Membranen  anpassen. 

13.  Druckwandler  nach  irgendeinem  der  Anspru- 
che  3  bis  12,  dadurch  gekennzeichnet,  dal3 
die  Keramik  eine  Keramik-Schaltungsplatine 
(8)  aufweist,  die  fluiddicht  mit  einer  auBeren 
Schicht  der  drei  Schichten  verbunden  ist. 

14.  Druckwandler  nach  irgendeinem  der  Anspru- 
che  9  bis  13,  dadurch  gekennzeichnet,  dal3 
die  Keramik  eine  Keramik-Schaltungsplatine  (8) 
aufweist,  die  mit  einer  auBeren  Schicht  einer 
der  vier  Schichten  fluiddicht  verbunden  ist. 

Revendications 

1.  Transmetteur  de  pression,  caracterise  par  des 
moyens  de  detection  de  pression  (10,  12)  des- 

5  tines  a  procurer  un  signal  de  sortie  representa- 
tif  d'une  pression  differentielle  appliquee  des- 
sus,  des  premiers  moyens  de  diaphragme 
(48)  destines  a  developper  une  premiere  pres- 
sion  de  fluide  representative  d'une  premiere 

io  pression  d'entree  appliquee  dessus,  des 
deuxiemes  moyens  de  diaphragme  (50)  desti- 
nes  a  developper  une  deuxieme  pression  de 
fluide  representative  d'une  deuxieme  pression 
d'entree  appliquee  dessus  et  des  moyens  en 

is  ceramique  multicouche  (4)  entre  lesdits  pre- 
miers  et  deuxiemes  moyens  de  diaphragme  et 
lesdits  moyens  de  detection  afin  de  diriger 
lesdites  premiere  et  deuxieme  pressions  de 
fluide  vers  lesdits  moyens  de  detection  sous  la 

20  forme  d'une  pression  differentielle  . 

2.  Transmetteur  de  pression  selon  la  revendica- 
tion  1,  caracterise  en  ce  que  lesdits  moyens 
de  detection  comprennent  un  capteur  piezore- 

25  sistif  (10)  et  un  tube  (12)  fixe  a  un  cote  dudit 
capteur  avec  un  joint  etanche  au  fluide. 

3.  Transmetteur  de  pression  selon  la  revendica- 
tion  1  ou  2,  caracterise  en  ce  que  lesdits 

30  moyens  en  ceramique  (4)  comprennent  trois 
couches  de  ceramique  cuites  ensemble  (5,  6, 
7)  ayant  des  passages  de  fluide  formes  avant 
la  cuisson  (56,  56A,  56B,  58,  60,  62,  64) 
moules  dedans. 

35 
4.  Transmetteur  de  pression  selon  la  revendica- 

tion  3,  caracterise  en  ce  que  lesdits  passages 
de  fluide  comprennent  des  trous  a  travers  les- 
dites  couches  et  des  rainures  sur  des  surfaces 

40  desdites  couches. 

5.  Transmetteur  de  pression  selon  I'une  quelcon- 
que  des  revendications  precedentes,  caracteri- 
se  en  ce  que  lesdits  moyens  en  ceramique 

45  multicouche  comprennent  une  paire  de  surfa- 
ces  concaves  (44,46)  formant  des  volumes  de 
remplissage  de  fluide  respectifs  avec  ceux  res- 
pectifs  desdits  premiers  et  deuxiemes  moyens 
de  diaphragme  . 

50 
6.  Transmetteur  de  pression  selon  la  revendica- 

tion  5,  caracterise  en  ce  que  lesdites  surfaces 
concaves  ont  une  configuration  de  surface  ac- 
cordee  auxdits  premiers  et  deuxiemes  moyens 

55  de  diaphragme  . 

7.  Transmetteur  de  pression  selon  la  revendica- 
tion  6,  caracterise  en  ce  que  ladite  configura- 

6 
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tion  de  surface  est  lisse  . 

8.  Transmetteur  de  pression  selon  la  revendica- 
tion  6,  caracterise  en  ce  que  ladite  configura- 
tion  de  surface  est  ondulee  .  5 

9.  Transmetteur  de  pression  selon  la  revendica- 
tion  1  ou  2,  caracterise  en  ce  que  lesdits 
moyens  en  ceramique  (4a)  comprennent  qua- 
tre  couches  de  ceramique  cuites  ensemble  (  10 
5A,  7A,  72,  74)  ayant  des  passages  formes 
avant  la  cuisson  et  une  paire  de  surfaces 
concaves  opposees  (76,  78)  moulees  dedans 
et  un  diaphragme  de  surcharge  (70)  maintenu 
entre  lesdites  surfaces  concaves  afin  de  pro-  is 
curer  une  barriere  etanche  au  fluide  entre  el- 
les. 

10.  Transmetteur  de  pression  selon  la  revendica- 
tion  9,  caracterise  en  ce  que  lesdits  passages  20 
de  fluide  comprennent  des  trous  a  travers  les- 
dites  couches  et  des  rainures  sur  des  surfaces 
desdites  couches. 

11.  Transmetteur  de  pression  selon  la  revendica-  25 
tion  9  ou  10,  caracterise  en  ce  que  lesdits 
moyens  en  ceramique  comprennent  une 
deuxieme  paire  de  surfaces  concaves  (44,  46) 
formant  des  volumes  de  remplissage  de  fluide 
respectifs  avec  ceux  respectifs  desdits  pre-  30 
miers  et  deuxiemes  moyens  de  diaphragme  . 

12.  Transmetteur  de  pression  selon  la  revendica- 
tion  1  1  ,  caracterise  en  ce  que  ladite  deuxieme 
paire  de  surfaces  concaves  a  une  configuration  35 
de  surface  accordee  auxdits  premiers  et 
deuxiemes  moyens  de  diaphragme  . 

13.  Transmetteur  de  pression  selon  I'une  quelcon- 
que  des  revendications  3  a  12,  caracterise  en  40 
ce  que  lesdits  moyens  en  ceramique  compren- 
nent  des  moyens  de  plaquette  de  circuit  en 
ceramique  (8)  ayant  une  liaison  etanche  au 
fluide  sur  une  couche  exterieure  desdites  trois 
couches.  45 

14.  Transmetteur  de  pression  selon  I'une  quelcon- 
que  des  revendications  9  a  13,  caracterise  en 
ce  que  lesdits  moyens  en  ceramique  compren- 
nent  des  moyens  de  plaquette  de  circuit  en  so 
ceramique  (8)  ayant  une  liaison  etanche  au 
fluide  sur  une  couche  exterieure  desdites  qua- 
tre  couches. 

7 
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